This paper describes a simple laboratory measurement for measuring the Earth's magnetic induction field by means of a low cost experimental solution.
1
The 'basic philosophy' of the original experiment [1] is very simple: let a constant magnetic induction B produced by currents (Helmholtz's coils) interact with a dip needle compass initially aligned along the north-south direction (the inclination angle below north horizontal is known). The axis of the coils is oriented vertically and the current in the coils is adjusted until the needle is horizontal. This situation indicates that the coils produce a field equal and opposite to vertical component B n of the Earth's magnetic induction. The axis of the coils is next oriented horizontally and the current in the coils is adjusted until the needle becomes vertical. This situation indicates that the coils produce a field equal and opposite to the horizontal component B t of the Earth's magnetic induction.
Practical modifications of this experiment involve the coil system. Instead of Helmholtz's coils a single coil is made of 50 (or less) turns of 0.42 mm insulated copper wire on an Al mountain bike wheel-rim. A double plexiglass bar clamp holds the wheel ring and a brass rod is secured with a screw orthogonally in order to guarantee a ready change from vertical to horizontal axis orientation as shown in figure 1 . A dip needle compass with a needle of about 8 cm is placed at the centre of the coil. A simple inspection of the magnetic field with a Hall magnetometer shows that the field is spatially constant within a sphere of radius 5 cm around the centre with an accuracy of some parts per 100 with a wheel-rim having a diameter 
to derive. In equation (1) a is the radius of coil, µ o is the magnetic permittivity, N is the number of turns and B is the magnetic field at the centre. The north-south direction is previously determined with a compass and the apparatus (coil and magnetic dip needle) is assembled afterwards. As a typical measure taken by students:
• angle below north horizontal: θ = 60 
